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We claim: 

1 . A touch screen display apparatus comprising: 
a liquid crystal panel having a viewing area with a periphery; 
a plurality of Shockwave detectors, disposed about said periphery: and 
said plurality of Shockwave detectors configured to use a time of arrival of 
a Shockwave to determine a point of origin of the Shockwave in the liquid crystal 
panel which results from a touch occurring at said point of origin. 



2. A display of claim 1 wherein said periphery is free from a plurality of 
pairs of opposing transmitters and receivers disposed about said periphery 
where said plurality of pairs of opposing transmitters and receivers are 
configured to detect a presence of an object disposed on the viewing area and 
between said transmitters and said receivers. 



3. A display of claim 2 wherein said viewing area is free from an 
electrically conductive transparent layer and free from a connection to an 
electronic detection means which is configured to detect touching. 
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4. A display of claim 1 further comprising: 

a first array of Shockwave detectors, disposed along a horizontal edge, 
which define a plurality of columns across said viewing area; and, 

a second array of Shockwave detectors, disposed along a vertical edge, 
which defines a plurality of rows across said viewing area. 

5. A display of claim 4 further comprising a third array of Shockwave 
detectors opposite said first array of Shockwave detectors and a fourth array of 
Shockwave detectors opposite the second array of Shockwave detectors. 



6. A display of claim 4 wherein said liquid crystal panel is a multi- 
domain vertically aligned liquid crystal cell. 



7. A display of claim 6 further comprising: 

means for determining a location of a tactile interaction on said viewing 
area by analyzing a time of arrival difference of a Shockwave, due to said tactile 
interaction, on at least two non-co-located points. 
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8 . A disp,ay of claim 7 further comprising an active thin film transistor 
layer in said liquid crystal panel; and, 

wh erein said first array of Shockwave detectors is integrated into said thin 
film transistor layer. 

g A display of claim 8 wherein said first array of Shockwave detectors 
is configured to detect a change of capacitance of said ,iquid crystal materia, in 
response to presence of a Shockwave. 



10 A display of claim 8 wherein said first array of Shockwave detectors 
is configured to detect a change of resistance of said liquid crystal materia, in 
response to presence of a Shockwave. 
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ir ^ethodofdetecSngatouchonaviewingpaneiofaMacrystal 
display, comprising the steps of: 

providing a display pane, comprising a liguid costal materia,, said display 
having a viewing area; 

tapP ingaf,rst location on said viewing area and thereby generating a 
Shockwave as a result of such tapping; 

providingaplura M yo,shocKwave detectors which are no, located ata 

single location; 

detecting an arrival of said Shockwave at each of said plurality of 
Shockwave detectors; 

oeterminingatimeof arrival of said Shockwave at each of said plurality of 
Shockwave detectors; and, 

« said location in response to sa. step of determining a time of 
arrival of said Shockwave. 

12 Am ethodofc,aim11whereinsaidrelativetimeofarriva,isbased 
open a plurality of times of arrival of said Shockwave ataplurality of Shockwave 
detectors. 



15 



PATENT 
02CR305/KE 



, 3 A method of claim 12 wherein said step of detecting an arrivai of 
said Shockwave comprises the steps of detect a change in a predetermined 

of said liquid crystal material in response to a presence of 



electrical characteristic 
said Shockwave. 



,4 A method of claim 12 wherein said step of detecting an arrival of 
said Shockwave comprises the steps of detecting a change in a predetermined 
optica, characteristic said liquid c^sta, materia, in response toapresence of 



said Shockwave. 



15 . A method of Cairn 11 wherein said step of locating said first 
tocation comprises using a triangulation computation. 

1 6 . A method of claim 1 1 wherein said step of locating said first 
,ocation comprises a determination of a row and a column. 
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17 . AnapparatusfordeteCingatactiiestimuliuponaviewingareaofa 
liquid crystal display comprising: 

a liquid crystal material having a viewing surface; 

apiurality of Shockwave detectors disposed about a periphery o, said 
viewing surface; and 

ofapointo, tactile stimulation on said viewing surface, said means tor 
performing being response to signals representativeofadetec.cn ofa 
Shockwave by said plurality of detectors. 

18 AnapparatusofclaimtTwhereinsaidpluralityofshockwave 
aetectorscomprisesapluralityof optica, sensors disposed on a layer having thin 
fflm transistors thereon, where said plurality of optica, sensors measures an 
optical characteristic of a segment of said liquid crystal material. 

19 Anapparatusofc,aim18whereinsaidoptica,oharacteristicisa 

^^^^^^^^^^ 
material from said layer. 
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20 An apparatus of daim 19 wherein said means for performing a 
^onoompo^nde— s a re>a«ve time of arrtva, of a shoc^ve a. 

said plurality of Shockwave detectors. 
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